
1. A deterioration diagnosis metiiod, comprising the steps of:** 

formulating a corrosion loss of a metallic material to 

/ 

5 exposure days under an atmospheric condition as a function 
for environmental assessment points which represents a level 
of harmfulnese of said atmospheric condition; and 

diagnosing a life /span of said metallic material based 

^/ 

upon said corrosion /loss calculated by using said function. 
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2- A deterioratioh diagnosis method, comprising the steps of: 

formulating a, corrosion speed of a metallic material under 
an atmospheric^ condition as a function for environmental 
assessment points which represents a level of harmfulness of 
15 said atmospheric condition; and 

. diagnosang a life span of said metallic material based 
upon said/ corrosion speed calculated by using said f\inction. 



3- The deterioration diagnosis method according to claim 1 or 
20 claim 2, 



Wherein said environmental assessment pcrlinctrs — arre — &a4cen — to_ 



be a sum of multiplications of separate assessment points for 
each of a plurality of environmental factors, including 
temperature, humidity, corrosive gas, sea salt particles in 



25 an atmospheric environment , or a distance 

assigned to each factor according to an amount of each factor. 
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and a weiglitiiiig coefficient for each factor. 

4. The deterioration diagnosis method according to claim 3, 

wherein assessment points for each of said plurality of 
5 environmental factor including temperature, humidity, 
corrosive gas, sea salt particles in said atmospheric 
environment , or said distance from said coast are applied 
after classified according to a range of said amount of each 
environmental factor, or are a function of median of said 
10 amount of each environmental factor. 

5. The deterioration diagnosis method according to claim 3 or 
claim 4, 

wherein said method is a filter paper method, in which an 
15 amount of gas absorbed on a filter exposed for a prescribed 
period is calculated as an amount of the corrosive gas, is 
utilized for a measurement method for an amount of corrosive 
gas as an environmental factor; 

an amount of acid gas included in said corrosive gas is 
measured with an alkaline filter paper, which is made of 

f a potassium 
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carbonate solution of a prescribed % or a sodium carbonate 
solution of a prescribed %; and 

an amount of alkaline gas included in said corrosive 



25 gas is measured with an acid filter papery whrch— i-s--made-_of- 



glass and impregnated a phosphoric acid solution of a 
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prescribed %. 

6. The denerioracion diagnosis mechod according no claim 4, 

wherein said assessment points for each factor due co a 
5 range of mount of each environmental factor are divided into 
at least 5 classes - 



7, The deterioration diagnosis method according to claim 6, 

wherein said assessment points for a mutual humidity in 
atmospheric environment where an object is exposed directly 
to rain and snow are calculated as a sum of said assessment 
points in each class and the prescribed correctional points. 
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S- The deterioration diagnosis method according to claim 6, 

wherein assessment points for sea salt particles as an 
environmental factor are applied due to a classification by a 
distance from said coast. 

9, The deterioration diagnosis method according to claim 1, 

wherein a specified metallic material is exposed under 



said atmospheric environment for preecribed-period-;- 

an amount of weight loss due to corrosion is measured 

during exposure days of a prescribed periods- 
said environmental assessment points are calculated by the 



25 amount of the weight loss due to corrosxon and— the— e^^suxe. 
days ; and 
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a life span of anocher luecallic material under said 
atmospheric condition is diagnosed by using said calculated 
environmental assessment points. 

5 10 -The deterioration diagnosis method according to claim 9, 

wherein a copper is used for said specified metallic 
material , 

11 -The deterioration diagnosis method according to claiTn 1, 

wherein an amount of weight loss due to corrosion of said 
metallic material in an atmospheric environment is 
represented by a linear expression of a square root of 
number of exposure days of said metallic material in said 
atmospheric environment, and coefficients in said linear 
expression are represented by a multinomial expression of 
said environmental assessment points disclosed in claim 3. 

12, The deterioration diagnosis method according to claim 2, 
wherein; corrosion speed is represented by a linear 

20 expression of a sopaare root of the number of exposure days of 
said metallic material in an atmospheric env±r©nme^it-, — and 
coefficients in said linear expression are represented by a 
multinomial expression of said environmental assessment 
points disclosed in claim 3 - 

25 ~ ' 

13, The deterioration diagnosis method according to claim 1 or 
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claim 11, 

wherein for an atmospheric environment where said metallic 

material is used, 

a plurality of environmental factors, including 
5 temperature, humidity, corrosive gas, sea salt particles in 
said atmospheric conditions or a distance from a coast, are 
measured for a prescribed period; 

said assessment points for each factor are determined by 
the method disclosed in claim 4 using each of measured 
10 values ; 

said environmental assessment points are determined by 
the method disclosed in claim 3 using said determined 
assessment points for each faccor; 

a relationship between said corrosion loss of a mecallic 
15 material and said number of e:^osure days is determined using 
said determined environmental assessment points. 

14. The deterioration diagnosis method according to claim 2 or 
claim 12, 

20 wherein for an atmospheric environment where said metallic 



material is used, 



said environmental assessment points are calculated by 
said method disclosed in claim 9; 

a relationship between said corrosion loss of said 



25 metallic material and said number of exposure days OrS- 

determined using said determined environmental assessment 
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points , 



15. The decerioration diagnosis mechod according no claim 2 or 
claim 12, 

5 wherein for an atmospheric environment where said metallic 

material is used, 

a plurality of environmental facnors, including 
temperature, humidity, corrosive gas, sea salt particles in 
said atmospheric environment or a distance from a coast, ara 
10 measured for a prescribed periods- 
said assessment points for each factor are determined by 
the method disclosed in claim 4 using each of the measured 
values ; 

said environmental assessment points are deteirmined by 
15 said method disclosed in claim 3 using said determined 
assessment points for each factor; and 

a corrosion speed of said metallic material is 
determined using said determined environmental assessment 
points - 
-^0 



16 -The deterioration diagnosis method accorcirng--TrGr--eiai-m--2---Q3^ 
claim 12, 

wherein for an atmospheric environment where said metallic 
— matjerial is used. 



25 said environmental assessment points aire cafciilratred by 

said method disclosed in claim 9; and 
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a corrosion speed of said metallic material is determined 
according to said calculated environmental assessment points. 
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17, The deterioration diagnosis method according to claim 1, 

vjherein a metallic material is exposed under an 
atmospheric environment for a prescribed period; 

corrosion loss of said metallic material for a number of 
exposure days in a prescribed period is measured; and 

a relationship between an amount of said corrosion ios^ 
and said number of exposure days calculated by said method 
disclosed in claim 13 or 14 is corrected using said 
measurement results - 



18 -The deterioration diagnosis method according to claim 1, 
15 wherein said metallic material is exposed under an 

atmospheric environment for a prescribed periods- 
corrosion loss of said metallic material for a number of 
exposure days in a prescribed period is measured; and 

corrosion speed of said metallic material calculated by 
20 said method disclosed in claim 15 or claim 16 is corrected 
using said measurement results. 



19. A deterioration diagnosis equipment, comprising: 

an input unit for inputting a measured value of an 

25 amount of each environmental factor measure^d by 

environmental factor amount measurement unit; 
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a first: dacabase for storing a funccion giving a 
relationship to an amount of each environmental factor and 
assessment points for each factor, 

a second database for storing function giving 
5 relationships between environmental assessment points and 
assessment points for each factor for each type of metallic 
material , 

a plurality of assessment points for each factor 
calculation unit for calculating said assessment points for 
10 each factor using said function read out from said first 
database and an amount of each environmental factor input by 

said input unit; 

an environmental assessment points calculation unit for 
calculating environmental assessment points which represent 
15 a level of the harmfulness of an atmospheric environment 
using said function read out from said second database and 
each environment factor calculated by said assessment points 
for each factor calculation; 

a corrosion loss calculation unit for calculating a 
-20 reia-tionship between an amount of corrosion loss of said 



metallic material under said atmospheric environment ^and — a- 
number of exposure days using a function in which 
ezivizrontnental assessment points calculated by said 
"-envo^ronme^cxt-al assessment points calculation unit are 



25 formulated as a variable; 



a corrosion speed calculation unit for calculating said 



89 



20 



25 



• 



O m T .i «. Ol £5:0 J.. 131 Jl 




corrosion speed of a mecallic material under said anmospheric 
environment: using a function in which said environmental 
assessment points calculated by said environmental assessment 
points calculation unit are formulated as a variable ; 
5 a corrosion loss correction calculation unit for 

correcting said relationship between said corrosion loss and 
said number of exposure days calculated by said corrosion 
loss calculation unit based on said corrosion loss of said 
metallic material in said number of exposure days of said 
10 prescribed period ; 

a corrosion speed calculation unit for correcting said 
corrosion speed calculated by said corrosion speed 
calculation mean based on said amount of corrosion loss of 
said metallic material in said number of exposure days of 
15 said prescribed period; 

a remaining life span calculation unit for calculating a 
remaining life span of said metallic material based on said 
relationship between said corrosion loss corrected by said 
corrosion loss correction unit and said number of exposure 
days, or based on said corrosion speed corrected by said 



corrosion speed correction unit/ and 

an output unit for outputting said remaining life span 
of each metallic material calculated by said remaining life 
^pan calculation unit as diagnosis result. 



20 • The deterioration diagnosis method according to claim 1 
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or- claim 2, 

wherein for a metallic macerial constitucing an 
electronic circuit, said corrosion loss calculated by said 
method disclosed in claim 13 or claim 14, said corrosion loss 

5 compensated by said method disclosed in claim 17, said 
corrosion speed calculated by said method disclosed in claim 
15 or claim 16, or said corrosion speed compensated by said 
method disclosed in claim 18 is converted to a corrosion 
deterioration index for an electronic circuit component by 

10 applying a relationship between said corrosion loss or 
corrosion speed prepared in advance for said metallic 
material constituting an electronic circuit or said corrosion 
speed and said corrosion deterioration index of said 
electronic circuit component fonned of said metallic 

15 macerial; and a corrosion deterioration condition of an 
electronic circuit component is judged according to said 
corrosion deterioration index- 

21. The deterioration diagnosis method according to claim 20, 

wherein a copper is used for said metallic material for 
said electronic circuit; 



a copper wiring pattern is used for an electronic 
circuit component; and 

sai d corrosion deterioration index is a thickness of 

25 corrosion of said copper wiring pattern. — 
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22- The deceriorarion diagnosis mechod according to claim 20, 
wherein an aluTtiinum is used for said metallic material 

for said electronic circuit; 

an integrated circuit is used for said electronic 
5 circuit component; and 

said corrosion deterioration index is a corroded area 

rate of aluminum wiring of said integrated circuit. 



23. The deterioration diagnosis method according to claim 22, 
IQ wherein a silver is used for said metallic material for 

said electronic circuit; 

a silver contact point is used for an electronic circuit 
component ; and 

said corrosion deterioration index is a contact 
15 resistance value of said silver contact point. 
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24- The deterioration diagnosis method according to claim 1 
or claim 2, 

wherein a corrosion deterioration limit value set for a 
corrosion deterioration condition judged by said method 
disclosed in claim 20 is converted a — ti-mit — va lue of 
corrosion weight loss or to a limit value of corrosion speed 
of said metallic material composing said electronic circuit 
component, by applying said relationship between said 

LTO— 2-Q 



corrosion loss or said corrosion 
and said corrosion deterioration index of said electronic 
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circuit: component composed of said menallic material . 

25. The dereriorarion diagnosis method according to claim 24, 

wherein a copper is used for said metallic material 
5 constituting electronic circuit; 

a copper wiring pattern is used for said electronic 
circuit component; and 

said corrosion deterioration limit is a rate of 
decreased thickness limit due to corrosion of said copper 
10 wiring pattern. 

26, The deterioration diagnosis method according to claim 24, 

wherein an aluminum is used for said metallic material 
for said electronic circuit; 
15 an integrated circuit is used for said electronic 

circuit component; and 

said corrosion deterioration limit is a rate of corroded 
area of aluminum wiring of said integrated circuit. 
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27- The deterioration diagnosis method according to claim 24, 



wherein a silver is used for sa~lrd-nTteeai^-e— raaxeriial for 

said electronic circuit; 

a silver contact point is used for said electronic 
c i r cui t component ; and 



25 said corrosion deterioration iTmi-t ±b a contacx 

resistance limit value of said silver contact poinc . 
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28. The dereriorarion diagnosis method according to claim 1 
or claim 2, further comprising the steps of: 

evaluating harmfulness of an atmospheric environment on 
5 a metallic material by performing an atmospheric environment 
classification method using environmental assessment points, 
wherein said environmental assessment points are calculated 
by said method disclosed in claim 9. 

10 29. The deterioration diagnosis method according to claim 1 
or claim 2, 

wherein a correlation function of contamination level of 
a surface of an electronic circuit substrate and a 
deterioration index are calculated in advance/ 
15 said contamination level of said electronic circuit 

substrate of an electronic instrument as a subject of 
diagnosis target is measured ; 

said measured contamination level is converted to said 
deterioration index by applying said measured contamination 
20 level in a correctional function; and 

aaid remaining life span of saxa~el:exrtrronio— instr^ 
is diagnosed according to said deterioration index, 

30, The deterioration diagnosis method according to claim 1 

25 or claim 2, 

wherein a correlation function between a contamination 
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level of a surface of an electronic circuic substrate and a 
deterioration corrosion is calculated in advance; 

said current contamination level of said electronic 
circuit substrate of an electronic instrument as a diagnosis 
target and a contamination level after a prescribed period 
are respectively measured; 

a change with time of deterioration index is calculated 
by applying each measured contamination level to said 
correctional function; and 

said remaining life span of the electronic instrument is 
diagnosed according to said change with time of said 
deterioration index. 



31. The deterioration diagnosis method according to claim 29 

15 or claim 30, 

wherein said correctional function of said environmental 
assessment points and said contamination level is calculated 
in advance ; 

an amount of each of a plurality of environmental 
-50— _fac.t£>rs., including temperature, humidity, corrosive gas, sea 
salt particles under an atmospheric environment— or a d -ift r flTi«r 7 g_ 
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from the coast, are determined by applying environmental 
assessment points, calculated from a sum of multiplications 
amojonts of each factor and a weighting coefficient for 



25 each factor applied according to said amount oi:~ea.-ch— faetori. 
to said correctional function. 
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32- The denerioracion diagnosis menhod according to claim 29 
or claim 30, 

wherein a adhered amounc of anions, including chlorine 
5 ione, nirrate ions and sulfate ions, adhered on a surface of 
an electronic circuit board per unit area is used as said 
contamination level. 

33. The deterioration diagnosis method according to claim 29 

10 or claim 30, 

wherein said deterioration index is a vibration rate of 
fractal dimension of a temperature distribution image of an 
electronic circuit substrate 

15 34, The deterioration diagnosis method according to claim 2 9 
or claim 30, 

wherein said deterioration index is a wire breaking time 
of a conductor pattern of an electronic circuit substrate. 
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35. The deterioration diagnosis method according to claim. 29 



or 30, 



wherein said deterioration index is an insulation 
resistance value between conductors of an electronic circuit 
board. 



36. A deterioration diagnosis equipment, comprising: 
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a 



concaminat: ion 



level 



measuremeni: 



unit 



for 



a 



contaminanion level and com:aminanion speed on a surface of 
an electronic board substrate; 

a deterioration index database for storing a correlation 
5 function of said contamination level of said electronic 
circuit substrate and a deterioration index; 

deterioration index calculation unit for calculating a 
deterioration index value corresponding to a measured 
contamination value, output ted from deterioration level 
10 measurement unit, and said correctional function read out 
from said deterioration index database; 

a life span database for storing life span threshold 
values for said deterioration index of said electronic 
c i r cui t board ; 

15 contamination level difference calculation unit for 

calculating a contamination level difference corresponding to 
a difference between a current deterioration index value and 
a life span threshold value read out from said life span 
database, from a correctional function read out from said 

20 de^eac^xora tion index d atabase ; and 

a remaining life span calculation unit tor caj.eu±aT-ing^-a- 
remained life span by dividing said contamination level 
difference, calculated by . said contamination level difference 

cal^u3^^on__unit^;__jas^ contamination speed outputted from 

25 said contamination level measurement unit. 
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37. A coTT¥>uter readable medium performing a computer to carry 
out said method disclosed in claim l or 2 . 
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